Gradient of RGD-dependent entry of adenoviral vector in nasal and intrapulmonary epithelia: implications for gene therapy of cystic fibrosis.
The efficiency with which adenoviral vectors infect airway epithelial cells in vivo is unclear despite extensive preclinical and clinical studies. Our hypothesis is that gene transfer is limited by vector internalization which is mediated by binding of a fiber with a cellular receptor and the RGD motif of the penton base of the virus with cellular alpha v beta integrin. Experiments in mice demonstrate an anatomical gradient of susceptibility to adenoviral vector-mediated gene transfer with epithelia of proximal structures, such as nose and trachea, much less infectable than the distal noncartilaginous airway. Throughout the airway, gene transfer is dependent on RGD-mediated interactions which are rate limiting in the distal lung. A panel of tissues from cystic fibrosis and non-cystic fibrosis patients was analyzed for expression of alpha v beta 5 integrin which is capable of mediating RGD-dependent uptake of vector. Luminal epithelial cells of the nose and trachea were void of alpha v beta 5 expression whereas abundant expression of this integrin was present in virtually all epithelial cells of distal conducting airway. These findings could explain difficulties we and others have had in correcting the functional deficit of cystic fibrosis nasal epithelia and suggest that gene transfer efficiency may be greater in distal human lung.